Cyclic AMP differentially regulates the expression of fibroblast growth factor and epidermal growth factor receptors in cultured cortical astroglia.
Fibroblast growth factor (FGF)-2 and transforming growth factor alpha (TGFalpha) promote astroglial proliferation during brain development and reactive processes. The mitogenic potential of both growth factors is attenuated by increasing intracellular cAMP levels, an effect currently assumed to depend on the inhibition of the mitogen-activated protein kinase cascade. In the present study, we sought to determine whether cAMP interferes with the mitogenic potential of FGF-2 and TGFalpha on astroglia by affecting the expression of respective growth factor receptors. Treatment of highly enriched cultures of cortical astrocytes with dibutyryl cAMP accelerated the TGFalpha-induced internalization and subsequent functional inactivation of epidermal growth factor (EGF) receptor by transiently inhibiting EGF receptor mRNA synthesis. In apparent contrast, both short- and long-term activation of cAMP-dependent signaling pathways robustly promoted the expression of FGF receptors 1 and 2, whereas expression levels of FGF receptor 3 remained unaffected. Moreover, elevation of intracellular cAMP levels did not prevent translocation of FGF receptor 1 to the cell nucleus, a mechanism thought to be essential for FGF-2-induced cell proliferation. We propose that cAMP controls the mitogenic effects of TGFalpha and FGF-2 on astroglial cells by distinctly different mechanisms. Whereas cAMP seems to interfere with the mitogenic effects of TGFalpha on astroglial cells by affecting both the expression level and signaling of the EGF receptor, the modulatory effects of cAMP on FGF-2-induced astroglial proliferation seem to solely result from an inhibition of FGF receptor-activated signaling pathways.